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0 Printing apparatus having web-cleaning nnembers for removing particles affecting print quality. 
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@ An apparatus (20) for printing images on sheet 
nnaterial (S) has a roller platen (24) nnounted within a 
housing (16) for supporting the sheet material (S)»- 
and a print head mounted adjacent to the platen (24) 
for receiving the sheet material (S) between the 
platen (24) and the print head (26) and printing 
Images onto the sheet material (S), A donor web (W) 
bearing printing ink is interposed between the print 
head (26) and the sheet material (S) for forming 



graphic images on the sheet material (S). 

Two first wiper-blade assemblies (58) are moun- 
ted on either side of the roller platen (24) and two 
second wiper-blade assemblies (92) are mounted on 
either sides of the print head (26). for continuously 
removing dust particles and other debris from both 
the sheet material (S) and the donor web (W) prior to 
passage between the print head (26) and the roller 
platen (24). 




FIG. 4 
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FIELD OF THE INVENTION 

The present invention relates to printing ap- 
paratus for nnaking graphic product on sheet ma- 
terial, and more particularly, to apparatus for con- 
tinuously cleaning printed sheets, or webs bearing 
printing ink to enhance the quality of the graphic 
products produced by the printing apparatus. 

BACKGROUND INFORMATION 

There are numerous typos of equipment and 
processes available for printing signs or other pro- 
ducts with graphic designs, characters or other 
graphic images. Typically, a sheet or web of the 
material upon which the graphic images are printed 
(the "print sheet") is passed between a platen and 
a printing head, and the graphic images are trans- 
ferred or formed on the print sheet by the printing 
head. In some devices, the print sheet is thermally- 
sensitive, and the printing head includes heating 
elements that are selectively activated to form 
graphic images on the thermally-sensitive sheet. In 
other devices, a donor web or foil bearing printing 
ink is passed between the printing head and the 
print sheet. The printing head typically includes 
heating elements which are selectively activated to 
transfer ink from the donor web onto the print sheet 
to form graphic images. 

With the development of computer-aided-de- 
sign (CAD) systems, in the fields of printing and 
signmaking, for example, single or multi-colored 
images can be created and stored In a data base 
and transferred onto a print sheet to produce cus- 
tomized signs or other printed matter. In the sign- 
making field, graphic images are printed onto print 
sheets made of vinyl or other plastics secured by a 
pressure-sensitive adhesive on a releasable back- 
ing material. Once the graphic images are trans- 
ferred to, or formed on a vinyl print sheet, the print 
sheet Is cut. typically with an automatic cutter, 
along the outline(s) of the graphic images, and the 
cut pieces are then attached to a sign board by 
means of the pressure-sensitive adhesive after re- 
moval of the releasable backing material. Sophisti- 
cated multi-colored and/or enhanced graphic im- 
ages, including two-dimensional images that ap- 
pear three-dimensional, can be readily created and 
transferred onto a print sheet to form such cus- 
tomized signs or other printed matter with relative 
ease and rapidity. 

The collection of dust particles or other debris 
on the print sheet can significantly degrade the 
print quality of the graphic images, particularly in 
more sophisticated systems, which print graphic 
images with a relatively fine degree of resolution. 
Dust particles or other minute debris can cause 
fuzziness, blurring or other aberrations within the 



printed graphic images which can noticeably de- 
grade the print quality of even the most sophisti- 
cated printing or signmaking systems. In systems 
employing sheet material with punched holes along 

5 the edges of the sheet for feeding the sheets 
through the printing apparatus, loose particles or 
fibers of the sheet material frequently remain in 
and around the punched holes from the hole- 
punching operation. This minute debris also tends 

10 to drift or collect on the printing surface of the 
sheet material, and in turn degrades the print qual- 
ity of the printing apparatus. 

In printing apparatus employing thermal-acti- 
vated printing heads, such as the type described 

76 above in which the donor web or foil bearing print- 
ing ink is passed between the printing head and 
the print sheet, dust particles or other minute de- 
bris can also collect on the donor web and affect 
the thermal-transfer properties of the web. This too 

20 can cause fuzziness, blurring or other aberrations 
within the printed graphic images which can notice- 
ably degrade print quality. 

Static electricity can Increase the quantity of 
dust particles or other debris collected within print- 

25 ing apparatus. Static charges on the print sheet or 
on the donor web cause additional dust particles to 
collect on the print sheet or donor web, respec- 
tively, and further degrade the print quality of the 
system. 

30 It Is an object of the present Invention to over- 

come the drawbacks and disadvantages of prior 
printing apparatus due to the collection of dust 
particles, or liquids, or other debris in the apparatus 
and on the print sheets or donor webs in such 

35 apparatus. 

SUMMARY OF THE INVENTION 

The present invention is directed to an appara- 

40 tus for printing images on sheet material having 
web-cleaning members for removing particles af- 
fecting print quality. In one embodiment of the 
present Invention, the apparatus comprises a hous- 
ing, a platen mounted within the housing for sup- 

45 porting the sheet material, and a print head moun- 
ted adjacent to the platen for receiving the sheet 
material between the platen and print head, and 
printing images onto the sheet material passed 
between the platen and the print head. The appara- 

50 tus also includes at least one first wiper blade 
mounted within the housing and defining at least 
one edge portion oriented relative to the sheet 
material to contact the surface of the sheet material 
facing the print head, and which extends across the 

55 sheet material a distance approximately equal to 
the distance within which the print head prints 
images on the sheet material. The first wiper blade 
continuously wipes the sheet material during print- 
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Ing operations to remove dust particles and other 
debris from the sheet material and enhance the 
print quality of the apparatus. 

In one embodiment of the present invention, 
the apparatus comprises two first wiper blades 
mounted on opposite sides of the platen relative to 
each other. Preferably, the apparatus further com- 
prises at least one second wiper blade mounted 
between each first wiper blade and the sheet ma- 
terial. Each second wiper blade defines at least one 
edge portion oriented relative to the sheet material 
for contacting the sheet material, which extends 
across the sheet material a distance approximately 
equal to at least the distance within which the print 
head prints images on the sheet material. Each 
second wiper blade continuously wipes the sheet 
material during printing operations to remove dust 
particles and other minute debris from the sheet 
material not removed by the adjacent first wiper 
blade. 

In one embodiment of the present invention, 
the apparatus further comprises a donor web bear- 
ing ink interposed between the print head and the 
platen to form images on the sheet material by 
transfer of ink from the donor web to the sheet 
material. At least one third wiper blade is mounted 
within the housing and defines at least one edge 
portion suspended in contact with the donor web, 
which extends across the web a distance equal to 
at least approximately the width of the web. The 
third wiper blade continuously wipes the donor web 
to remove dust particles and other minute debris 
and enhance the print quality of the apparatus. 
Preferably, the apparatus comprises two third wiper 
blades mounted on opposite sides of the print head 
relative to each other. 

In one embodiment of the present invention, 
the edge portion of each wiper blade which is in 
contact with either the sheet material or the donor 
web, is made from either a conductive or static 
dissipative material to conduct or bleed any static 
electricity away from the sheet materia! or web and 
further reduce the quantity of dust particles or 
other debris that might otherwise collect on the 
sheet material or donor web. 

One advantage of the apparatus of the present 
invention, is that the wiper blades continuously 
wipe the surface of the sheet material upon which 
the graphic images are printed during printing op- 
erations, and/or continuously wipe the donor web 
bearing printing ink during printing operations to 
remove substantially all dust particles or other 
minute debris from the respective surfaces of the 
sheet material and/or the donor web prior to pas- 
sage between the platen and the print head. Be- 
cause the dust particles and other minute debris 
are removed from these surfaces, the fuzziness, 
blurring or other aberrations normally associated 



with prior printing apparatus due to the collection of 
dust particles or other minute debris on the sheet 
material or donor web is substantially eliminated, 
and the print quality of the apparatus of the present 

5 invention is significantly enhanced. 

Another advantage of the apparatus of the 
present invention, Is that when the edge portion of 
each wiper blade in contact with the sheet material 
and/or donor web is made from a conductive or 

10 static dissipative material, static electricity on the 
surfaces of the sheet material and/or donor web is 
permitted to bleed away from these surfaces, and 
thus the quantity of dust particles and other minute 
debris normally collected on these surfaces due to 

75 Static electricity is significantly reduced. 

Other advantages of the present invention will 
become apparent in view of the following detailed 
description and accompanying drawings. 

20 BRIEF PESCRIPTiON OF THE DRAWINGS 

Fig. 1 is a perspective view illustrating one 
embodiment of a thermal printer comprising web- 
cleaning members embodying the present inven- 
25 tlon. 

Fig. 2 is an enlarged fragmentary view of the 
printer of Fig. 1 illustrating the print head, roller 
platen, and web-cleaning members of the present 
invention. 

30 Fig. 3 is an enlarged fragmentary view of the 

printer which is similar to Fig. 2. illustrating the 
drive mechanism for moving a strip of sheet ma- 
terial relative to the print head, and the manner in 
which the web-cleaning members remove dust par- 

35 tides and other minute debris from the sheet ma- 
terial and donor web bearing printing ink. 

Fig. 4 is a side elevation view of the printer of 
Fig. 1 illustrating the cassette supporting the donor 
web with the printing ink, the mounting structure for 

40 the bails for holding down the sheet material 
against the roller platen, and the mounting structure 
of the frame member supporting the print head. 

Fig. 5 is an end plan view of the web-cleaning 
assembly illustrated in Figs. 2-4 for removing dust 

45 particles and other debris from the surface of the 
sheet material. 

Fig. 6 is a front plan view of the web-cleaning 
assembly of Fig. 5. 

Fig. 7 is an end plan view of another embodi- 

50 ment of a web-cleaning assembly of the present 
invention for removing dust particles and other 
debris from the surface of the sheet material. 

Fig, 8 is a front plan view of the web-cleaning 
assembly of Fig. 7. 

55 Fig. 9 is an enlarged fragmentary view of the 

printer of Fig. 1 illustrating another embodiment of 
a web-cleaning assembly of the present invention 
for removing dust particles and other debris from 
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the surface of the sheet material. 
DETAILED DESCRiPTION 

In Figure 1, an apparatus embodying the 
present invention for printing signs, characters, de- 
signs and other graphic products is indicated gen- 
erally by the reference numeral 10. The printing 
apparatus 10 can be employed within a micropro- 
cessor-based system in which graphic product is 
created and produced with enhancements from a 
data base on which both the printed and cut fea- 
tures of the product are commonly based. One 
such system is disclosed in co-pending patent ap- 
plication serial no. 08/007,662, filed January 22, 
1993, entitled "Method And Apparatus For Making 
A Graphic Product", assigned to the same As- 
signee as is the present invention, and which is 
hereby incorporated by reference as part of the 
present disclosure. It is noted, however, that al- 
though apparatus embodying the present invention 
may be employed in such microprocessor-based 
systems, they may equally be employed in other 
types of systems for printing signs and other 
graphic products, as will be evident to those of 
ordinary skill in the art based upon the disclosure 
of the pM-esent specification. 

The printer 10 utilizes a set of sprockets to 
engage corresponding feed or drive holes H 
spaced along each edge of a strip S forming a 
print sheet or web from which graphic product is 
prepared. A cutter (not shown) has a set of sprock- 
ets to engage the same series of feed holes H 
during a cutting operation in which the cutter cuts 
the sheet S along the peripheral edges of the 
image or images and any internal edges in accor- 
dance with a cutting program. The sheet S may be 
a vinyl secured by a pressure-sensitive adhesive 
on a releasable backing. One such vinyl print sheet 
is sold by the Assignee of the present invention 
under the trademark SCOTCHCAL of 3M Com- 
pany. After weeding to remove unwanted material 
within or around the graphic image or images, the 
vinyl upon which the enhanced graphic image or 
images is formed is lifted from the underlying 
backing material and attached to a sign board, 
window or other suitable object. 

As an alternative to the feed holes H, the 
printer 10 can prepare a positional reference track 
T on the print-receiving surface of the print sheet S 
to establish a known positional relationship be- 
tween the printed image on the strip S and the 
strip itself. The cutting operation Is then carried out 
by the cutter after the printing operation, and the 
cutter reads the positional reference track on the 
sheet material in order to coordinate the position of 
the material and the cutting tool with the printed 
material. 
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As Shown in Figure 1 , the strip S is supplied in 
a roll which Is supported on a platform 12 located 
on the back side of the printer and is fed over a 
guide roller 14 before it enters a housing 16 of the 

5 printer. After the strip S is passed through the 
printer 10 where the printing operation takes place, 
it is discharged freely through the front side of the 
machine or may be retrieved on a take-up roll (not 
shown) if desired. The printer 10 is preferably 

70 coupled to a separate controller (not shown) for 
controlling the printing operation, but the printer 
also includes a control panel 18 on the housing 16 
to start and stop printing operations. The control 
panel 18 includes controls for slewing the strip S 

IS Independently of the printing operation and other 
controls for operating the printer. A cover 20 is 
pivotally mounted on top of the housing 16 and can 
be opened and closed by gripping a handle 22 to 
access the Internal structure of the printer, as 

20 shown in Figures 2 and 3. 

Turning to Figure 2, within the printer 10, the 
strip S passes over a roller platen 24 relative to a 
thermal print head 26 which is pressed downward 
onto the strip S and generally establishes a linear 

25 zone of contact between the strip and the platen. 
The outer surface of the platen 24 is defined by a 
hard rubber sleeve, and a marginal portion of the 
strip S defining a respective series of spaced feed 
holes H overiaps the rubber sleeve of the platen at 

30 each end. A drive sprocket 28 defines a set of 
sprocket pins which engage a respective series of 
feed holes H along one marginal edge of the strip 
S, and a similar drive sprocket 28 defines sprocket 
pins which engage the other series of feed holes H 

35 along the opposite marginal edge of the strip. 

As shown in Figure 3, each drive sprocket 28 
is fixedly mounted to one end of a drive shaft 30. 
The drive shaft 30 is rotatably mounted within the 
housing 16 and is driven from a step motor 31 by a 

40 series of drive gears 32,34, toothed drive pulleys 
36,38, and a toothed drive belt 40. The roller platen 
24 is rotatably mounted within the housing 16 and 
is driven from the drive shaft 30 by means of a pair 
of drive pulleys 42,44 and a respective 0-ring drive 

45 belt 46 mounted on each end of the platen. The 
drive pulleys 42,44 are selected to establish a 
peripheral speed of the roller platen 24 slightly 
higher than the peripheral speed of the drive 
sprockets 28 to augment the feeding of the strip S 

50 past the print head 26. Since the drive sprockets 
28 positively engage the strip and control the 
speed of the strip, the O-ring drive belts 46 allow 
limited slip. As shown In Figure 2, a pair of curved, 
sheet metal plates 48 guide the strip S circumax- 

55 iaily onto and off of the roller platen 24 and the 
cylindrical surfaces of the sprockets 28 in a U- 
shaped feed path. 
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To keep the strip S fully engaged with approxi- 
mately 180° of the sprockets 28, a pair of hold- 
down bails 50 each defines a generally C-shaped 
section which straddles the pins of a respective 
sprocket. As shown in Figure 4. the C-shaped 
section of each holddown bail 50 includes three 
bail wheels 52, which are each rotatably mounted 
and spaced apart from each other along the re- 
spective C-shaped section, to maintain the respec- 
tive marginal edge of the strip S in firm engage- 
ment with the cylindrical surface, of the respective 
sprocket 28. The bails are pivotally suspended 
from the housing 46 on pins 54» so that the bails 
can be lifted away from the sprockets 28 and allow 
a strip S of sheet material to be mounted on and 
removed from the sprockets and roller platen 24. 
Over-center springs 56 assist in holding the bails 
downward on the strip S. while permitting the bails 
to be lifted away from the sprockets during installa- 
tion or removal of a strip. 

A pair of web-cleaning or wiper-blade assem- 
blies 58 extend between the bails 50 and are 
located at the supply and discharge points of the 
roller platen 24. As shown in Rgures 5 and 6, each 
wiper-blade assembly includes a first web-cleaning 
member or blade 60 and a second web-cleaning 
member or blade 62, each of which extends be- 
tween the bails 50 and is maintained in engage- 
ment with the surface of the strip S along an edge 
portion. The other side of each blade 60 and 62 is 
coupled to a wiper frame 64, which is mounted on 
each end to a respective bail 50. Each wiper frame 
64 defines a generally L-shaped cross section, 
wherein one leg of the L defines a plurality of 
apertures 63 spaced apart from each other and 
extending through the respective leg. The first 
blade 60 and the second blade 62 define cor- 
responding apertures and are each clamped along 
an edge portion between the wiper frame 64 and a 
clamping bar 66. Each clamping bar 66 defines a 
plurality of apertures 68 extending through the 
clamping bar and aligned with the apertures 63 for 
receiving fasteners 70 to fixedly mount the first and 
second wiper blades 60 and 62, respectively, to the 
wiper frame 64. The end of each wiper frame 64 
includes a side wall 72, which defines a pair of 
mounting apertures 74 for receiving fasteners to 
mount the wiper blade assembly to a respective 
bail 50. Alternatively, the wiper blades can be se- 
cured to the frame with double-faced tape. 

As shown in Figure 2, each wiper frame 64 is 
oriented so that the first and second blades 60 and 
62. respectively, are oriented generally tangential 
to the top surface of the strip S of sheet material 
so that the edge portion of each blade is main- 
tained in firm engagement with the surface of the 
strip S throughout the space defined between the 
bails 50. When the strip S is fed between the roller 



BNSDOCIO: <EP 0622242A1..I. > 



platen 24 and print head 26. the wiper blades 60 
and 62 continuously wipe the top surface of the 
strip S to remove any dust particles or other debris 
before the strip is passed beneath the print head. 

5 As shown in Figure 5. the first blade 60 is 

wider than the second blade 62, and thus the 
wiping edge of the first blade 60 extends beyond 
the wiping edge of the second blade 62 on the top 
surface of the strip S. Accordingly, if any particles 

10 pass beneath the first blade 60 they can be picked 
up by the second blade 62. Preferably, the first 
blade 60 is also slightly thicker than the second 
blade 62 such that each blade is designed to pick 
up dust particles or debris of different sizes, tn the 

75 embodiment of the present invention illustrated, the 
first blade 60 is approximately 0.007 inch thick, and 
the second blade 62 is approximately 0.004 inch 
thick. The first blade 60 generally picks up most 
dust particles or other debris, and the second 

20 blade 62 picks up any smaller particles (typically 
less than 0.007 inch in diameter) that may pass 
beneath the first blade 60. 

The first and second blades 60 and 62 are 
preferably made of rigid, yet flexible plastic ma- 

25 terial so that the edge portion of each blade can 
bend to conform to the contour of the strip S. yet 
be rigid enough so that the wiping edges are 
maintained in firm engagement with the top surface 
of the strip. The plastic material of the blades is 

30 preferably either conductive or static dissipative. 
Conductive materials are defined as having a sur- 
face resistivity of less than approximately 10^ 
ohms/square, and static dissipative materials are 
defined as having a surface resistivity within the 

35 range of approximately 10^ to 10^^ ohms/square. 
The conductive or static dissipative blades 60,62 
conduct or bleed static charge on the surface of 
the strip S into the respective wiper-blade assem- 
blies 58 and to ground through the bails 50, and 

40 thus facilitate in eliminating or diminishing the exis- 
tence of any static charge on the surface of the 
strip S, and in turn diminish the quantity of dust 
particles that collect on the strip S due to static 
electricity. 

45 Another advantage of forming the blades 60,62 

from a conductive or static dissipative plasfic, as 
opposed to a typical insulative plastic (I.e.. plastic 
having a surface resistivity greater than approxi- 
mately 10^2 ohms/square), is that with insulative 

50 blades, the continuous rubbing of the blades 
against the moving strip S could create a static 
charge on the surface of the strip, and tend to 
attract dust particles or other debris to the strip. 
The conductive or static dissipative blades 60.62, 

55 on the other hand, do not tend to create additional 
static charge, but rather provide a path to ground 
through the wiper assemblies 58 and bails 50 to 
bleed any static charge from the surface of the 

5 
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strip S. 

As Shown in Frgure 4, the thermal print head 
26 Is suspended from an upper support frame 76 
that is pivotal I y mounted on an axle 78 on the back 
side of the housing 16. As shown in Figure 2, the 
print head 26 is mounted on a suspension plate 80, 
which is coupled to the frame 76 by a series of 
bolts 82. The bolts 82 are secured on one end to 
the suspension plate 80 and slideably received 
within the frame 76, so that the suspension plate 
together with the print head 26 move vertically 
relative to the support frame 76. A coil spring 84 
surrounds each sliding bolt 82 or may be sepa- 
rated therefrom and is seated between the frame 
76 and suspension plate 80 to apply a downward 
pressure on the suspension plate, and press the 
print head 26 against the strip S as it is passed 
over the roller platen 24 along a line of contact. 
The print head 26 has a plurality of heating ele- 
ments distributed evenly along the head from one 
end of the roller platen 24 to the other, and the 
heating elements are densely packed along the line 
of contact. 

A pair of dancer rolls 86 are supported from 
the suspension plate 80 and are each located on 
an opposite side of the print head 26 relative to the 
other, as shown In Figure 2. Each dancer roll 86 
extends across the width of the print head 26 and 
functions to guide a donor web or foil W and 
maintain the web taut as it is passed in contact 
with the strip S between the print head 26 and 
roller platen 24. The donor web W bears a heat- 
sensitive printing ink or printing dye In black, white, 
or other colors on the surface of the web facing the 
strip S of sheet material. When the heating ele- 
ments of the print head 26 are selectively en- 
ergized, the portion of the ink located immediately 
under each energized heating element is released 
from the web W and transferred to the strip S. The 
width of the web W is substantially equal to that of 
the print head 26, and the web is moved synchro- 
nously with the strip S between the head and the 
roller platen 24 by virtue of the pressure applied by 
the coil springs 84 between the print head and 
roller platen. 

Each dancer roll 86 is mounted approximately 
at its midpoint to the suspension frame 80 and is 
permitted to tilt on either side with respect to its 
central mount. The ends of each dancer roll are 
located within elongated slots 88 formed within 
tabs 90 extending downward from the suspension 
plate 80 to limit the extent of movement of each 
dancer roll when tilted about its center mount. 
When the dancer rolls 86 are pressed against the 
web W under the force of the springs 84, they are 
permitted to tilt about their center mounts to render 
the web taut without damaging the web, and thus 
prevent the web from skewing or wrinkling during 
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operation. 

As shown in Figure 2, additional web-cleaning 
members or wiper blades 92 are mounted adjacent 
each dancer roil 86 and oriented so that the free 

5 edge of each blade 92 is substantially tangent to 
the respective dancer roll and contacting the side 
of the web W facing the print head 26 (opposite the 
ink). Each wiper blade 92 is generally V-shaped, 
wherein one leg of the V is mounted beneath a 

10 support bar 94 to the suspension frame 80, and the 
free edge portion of the other leg of the V is 
suspended In contact with the web W to pick up 
any dust particles or other debris located on the 
web before the web is passed with the strip S 

75 between the print head 26 and roller platen 24. 
Dust particles or other minute debris located be- 
tween the print head 28 and the web W can affect 
the transfer of heat from the print head to the web, 
and thus degrade the print quality. The wiper 

20 blades 92 substantially remove any such particles 
from the web W prior to passage beneath the print 
head, and thus facilitate in maintaining optimal ther- 
mal-transfer properties between the print head and 
the web. and in turn prevent the degradation in 

25 print quality normally associated with the collection 
of dust or other such minute debris on the web W. 

The wiper blades 92 are preferably made of 
the same plastic material as are the wiper blades 
60,62 to facilitate eliminating any static charge that 

30 may develop on the web W by bleeding any such 
charge through the blades and Into the frame 76 to 
ground. A pair of static suppression brushes 96 
may also be mounted on either side of the print 
head 26 to brush the side of the web W opposite 

35 from the printing Ink and further facilitate the elimi- 
nation of static electricity. 

In the operation of the apparatus of the present 
Invention, actuation of the step motor 31 rotatably 
drives the sprockets 28 and the roller platen 24. 

40 which in turn drives the strip S and web W be- 
tween the print head 26 and roller platen. During a 
printing operation, the strip S and web W move In 
the direction of the arrows shown In Rgure 3, and 
the wiper assembly 58 continuously wipes the top 

45 surface of the strip S on the supply side of the 
print head to remove any dust particles or other 
debris prior to printing. Because the blades 60.62 
are rigid and are suspended in contact witfi the top 
surface of the strip S across the width of the print 

50 head, the blades also facilitate In maintaining the 
strip in firm contact with the cylindrical surfaces of 
the sprockets 28 and the roller platen 24 to prevent 
any wrinkling, buckling or distortion of the strip. 
The blade 92 on the supply side of the print head 

55 26 likewise continuously wipes the top surface of 
the web W to remove any dust particles or other 
minute debris from the web prior to printing. As 
described above, dust particles or other minute 

6 
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debris located between the web W and the print 
head 26 can affect the transfer of heat from the 
print head to the web and degrade the print quality. 

The blades 60,62 and 92 located on the dis- 
charge side of the print head 26 continuously wipe 
the strip S and web W clean of any dust particles 
and other minute debris when the strip S is driven 
back In the opposite direction of the arrows in 
Figure 3. This normally occurs between printing 
operations. For example, in creating a multi-color 
display, the strip S is first driven between the print 
head 26 and roller platen 24 in the direction of the 
arrows in Figure 3 with a first color. When printing 
with the first color Is completed, the strip S is 
driven back in the opposite direction and wound 
again onto the roller 14, another web W of a 
second color is installed, and the strip S and web 
W are again driven relative to the print head In the 
direction of the arrows in Figure 3 to print the 
second color. This procedure is continued until all 
colors of the multi-color display are printed. Thus, 
when the sheet S and web W are moved in either 
direction, the blades 60,62 and 92 continuously 
wipe the strip and web prior to passage between 
the print head and platen. 

By continuously wiping the strip S and the web 
W prior to printing, the apparatus of the present 
invention can remove substantially all dust particles 
and other minute debris of any significance, and 
thus significantly enhance the print quality of the 
printer 10 by avoiding the fuzziness, blurring or 
other aberrations normally associated with the col- 
lection of dust particles or other minute debris on 
the strip S or web W. The blades 60.62 and 92 on 
the discharge side of the print head 26 also facili- 
tate in maintaining the strip S, web W, and print 
head 26 clean and free of dust particles and other 
minute debris that may degrade the print quality of 
the printer 10. The conductive or static dissipative 
properties of the blades 60,62 and 92 also facilitate 
in eliminating static electricity, and in turn reduce 
the collection of dust particles or other minute 
debris on the strip S and web W, further enhancing 
the print quality of the printer 10. 

In Figures 7 and 8, another embodiment of a 
wiper blade assembly of the present invention is 
indicated generally by the reference numeral 158. 
The wiper assembly 158 is similar to the wiper 
assembly 58 described above, and therefore like 
reference numerals preceded by the numeral 1 are 
used to indicate like elements. Each wiper assem- 
bly 158 differs from the wiper assemblies 58 in that 
the frame 164 includes a flared portion 165 spaced 
above the strip S and oriented generally parallel to 
the strip to cover and protect the blades 60. 62. 

In Rgure 9, another embodiment of a wiper- 
blade assembly of the present invention is Illus- 
trated and indicated generally by the reference 
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numeral 258. Each wiper assembly 258 is similar In 
certain respects to the wiper assemblies 58 de- 
scribed above, and therefore like reference nu- 
merals preceded by the numeral 2 are used to 
5 indicate like elements. In this embodiment of the 
present invention, the printer 10 includes a pair of 
holddown rollers 265, each extending between the 
bails 50 at the supply and discharge locations of 
the roller platen 24. The cylindrical surface of each 

10 holddown roller 265 is seated in contact with the 
strip S to prevent wrinkling, buckling, or distortion 
of the strip. Each wiper-blade assembly 258 In- 
cludes a wipor-blade 260 fixedly mounted on one 
side to a frame 264 coupled to and extending 

75 between the bails 250. As shown in Figure 9, one 
side of each blade 260 is oriented in a plane 
substantially tangential to the cylindrical surface of 
the adjacent holddown roller 265, and the respec- 
tive edge portion of that side is suspended in 

20 contact with the cylindrical surface of the roller. 
The other side of each blade 260 is oriented down- 
ward toward the strip S. and the edge portion of 
that side is seated in contact with the top surface 
of the strip S. as shown in Rgure 9. The blades 

25 260 are preferably made of the same conductive or 
static dissipative plastic as are the other blades 
described above, and function to remove any dust 
particles or other minute debris on the top surface 
of the strip S and collected on the holddown rollers 

30 265, and to eliminate or minimize the development 
of static charges. 

While the present Invention has been de- 
scribed through several preferred embodiments, it 
should be understood that numerous modifications 

35 and substitutions can be had without departing 
from the spirit of the present invention and scope 
of the appended claims. For example, it is clear 
that the wipers of the present invention may be 
employed in any of numerous types of printing 

40 apparatus, and not only the type of printer dis- 
closed herein. The number of wiper blades, the 
locations of the blades, and the shapes of the 
blades may also be varied to form numerous dif- 
ferent configurations that provide means for con- 

45 tinuously wiping a strip of sheet material and/or a 
donor web during printing operations to remove 
dust particles or minute debris, and enhance the 
print quality of the apparatus in accordance with 
the present invention. It may also be desirable to 

50 simply replace the dancer rolls with the wiper 
blades, and thus the blades in this situation would 
function not only to remove dust particles and 
debris from the web or foil, but also to guide the 
web and render the web taut to prevent the web 

55 from skewing or wrinkling during operation. 



7 



13 EP 0 622 242 A1 14 



Claims 

1. An apparatus (10) for printing graphic images 
on sheet material (S), comprising a print head 
(26, 226) mounted within the apparatus (10) for 
printing graphic images on the sheet material 
(S), a support member (24, 224) mounted adja- 
cent to and facing the print head (26, 226) for 
supporting the sheet material (S) adjacent to 
the print head (26, 226), and means (28) for 
feeding the sheet material (S) relative to the 
print head (26, 226) between the support mem- 
ber (24, 224) and the print head, characterized 
in that the apparatus (10) further comprises 
means (58, 158, 258) for wiping at least the 
portion of a surface of the sheet material (S)' 
facing the print head (26, 226) upon which 
graphic images are printed by the print head 
(26. 226) to remove dust particles or other 
debris and enhance the print quality of the 
apparatus (10). 

2- An apparatus (10) as defined in claim 1. further 
characterized in that the means (58, 158, 258) 
for wiping the sheet material (S) includes at 
least one first blade member (60, 160, 260) 
defining at least one edge portion oriented 
relative to the sheet material (S) for contacting 
the surface of the sheet material (S) facing the 
print head (26, 226) upon passage of the sheet 
material (S) between the support member (24, 
224) and the print head (26. 226). 



relative to the sheet material (S) to contact the 
sheet materia! (S) and to remove dust particles 
or debris from the surface of the sheet material 
(S) not removed by the adjacent first blade 
6 merhber (60, 160. 260). 

5- An apparatus (10) as defined in claim 4, further 
characterized in that the edge portion of the at 
least one first blade memt»er (60, 160. 260) is 
10 thicker than the edge portion of the at least 

one second blade member (62, 162, 262). 

6. An apparatus (10) as defined in any of claims 
1-5, further characterized in that the edge por- 

76 tion of the at least one first blade member (60, 

160, 260) is made of at least one of a conduc- 
tive material and a static dissipative material. 

7. An apparatus (10) as defined in any of claims 
20 1-6, further characterized in that the apparatus 

(10) comprises a web (W) bearing ink. means 
(24. 224) for feeding the web (W) between the 
print head (26, 226) and the sheet material (S) 
for transferring ink from the web (W) to the 

26 sheet material (S) to form graphic images on 

the sheet material (S). and means (92, 292) for 
wiping a surface of the web (W) facing the 
print head (26, 226) along a line extending 
across the width of the web (W) for removing 

30 dust particles and other debris on the surface 

of the web (W) to enhance the print quality of 
the apparatus (10). 



3. An apparatus (10) as defined in claim 2, further 
characterized in that the apparatus (10) com- 36 
prises two first blade members (60, 160, 260) 
mounted on opposite sides of the support 
member (24, 224) relative to each other, one 

first blade member (60, 160, 260) being ori- 
ented relative to the sheet material (S) to wipe 4o 
the sheet material (S) upon passage of the 
sheet material (S) between the support mem- 
ber (24, 224) and the print head (26. 226) in a 
first direction, and the other first blade member 
(60, 160, 260) being oriented relative to the 45 
sheet material (S) to wipe the sheet material 
(S) upon passage of the sheet material (S) 
between the support member (24, 224) and the 
print head (26, 226) in a second direction op- 
posite the first direction. so 

4. An apparatus (10) as defined in any of claims 
1-3, further characterized in that the means 
(58, 1 58, 258) for wiping the sheet material (S) 
further includes at least one second blade 56 
member (62, 162, 262) mounted adjacent to 

the at least one first blade member (60. 160, 
260) and defining an edge portion oriented 



8. An apparatus (10) as defined in claim 9, further 
characterized in that the means (92. 292) for 
wiping the web (W) includes at least one third 
blade member (92, 292) mounted within the 
apparatus (10) and defining at least one edge 
portion contacting the surface of the web (W) 
facing the print head (26, 226). 

9. An apparatus as defined in claim 8, further 
characterized in that the apparatus (10) com- 
prises two third blade members (92, 292) 
mounted on opposite sides of the print head 
(26. 226) relative to each other. 

10. An apparatus (10) as defined in claims 8 or 9. 

further characterized in that the edge portion of 
the at least one third blade member (92, 292) 
Is formed from at least one of a conductive 
material and a static dissipative material. 

11. An apparatus (10) as defined in any of claims 
1-10, further characterized in that the appara- 
tus (10) comprises two first blade members 
(60, 160, 260) mounted on opposite sides of 
the support member (24, 224) relative to each 
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other and two second blade members (62, 
162. 262). each second blade nr^ember (62. 
162. 262) being mounted adjacent to a respec- 
tive first blade member (60, 1 60, 260). 

12. An apparatus (10) as defined in any of claims 
1-11, further characterized In that the appara- 
tus (10) comprises at least one roller (265) 
rotatably mounted within the apparatus (10), 
the roller (265) defining a substantially cylin- 
drical surface contacting the surface of the 
sheet material (S) facing the support member 
(24. 224) and rotatable upon movement of the 
sheet material (S) relative to the support mem- 
ber (24. 224), and at least one blade member 
(260) mounted within the apparatus (10) and 
defining at least one edge portion extending 
substantially in the axial direction of the roller 
(265) and contacting the cylindrical surface of 
the roller (265) to remove dust particles and 
other debris from the cylindrical surface of the 
roller (265). 
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